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PROBLEM TO BE SOLVED: To make an outboard engine compact and small 
through ensuring a rational arrangement of link mechanism. 
SOLUTION: A shift mechanism of outboard engine composed of upper and 
lower crankshafts 27 and a flywheel 31 mounted on the lower end of the 
crankshaft 27 is driven through a link mechanism (shift arm 33, shift link 35, 
guide 37) disposed below the flywheel 31. Thereby the link mechanism of the 
shift drive mechanism 20 does not protrude highly to the outside from the 
outer circumference of the flywheel 31, and a cowling 4 is made small, 
thereby making the whole of the outboard engine small and compact. 
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* * NOTICES * 



JPO and NQIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The shift drive of the outboard motor characterized by driving the shift device of the outboard 
motor which attaches a flywheel in the lower limit section of the crankshaft arranged in the vertical 
direction, and grows into it through the link mechanism arranged under said flywheel. 

[Claim 2] The shift drive of the outboard motor according to claim 1 characterized by arranging at least om 
component part of said link mechanism along with the periphery of said flywheel. 

[Claim 3] The shift drive of the outboard motor according to claim 1 or 2 characterized by arranging the 
link member which constitutes said link mechanism inside said flywheel by plane view. 
[Claim 4] The shift drive of the outboard motor according to claim 1, 2, or 3 characterized by having 
constituted so that shift actuation might be performed by moving the other end of the shift link where said 
link mechanism was bound to the shift shaft in the end along with a guide by the manual operation of a 
cable, and arranging said guide along with the periphery of said flywheel. 

[Claim 5] The shift drive of the outboard motor according to claim 1, 2, or 3 characterized by having 
constituted so that shift actuation might be performed by moving the other end of the shift arm with which 
said link mechanism was bound to the shift shaft in the end with an electric actuator through a rod, and 
arranging said electric actuator and rod along with the periphery of said flywheel. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the shift drive of the outboard motor which drives the shift 
device of the outboard motor which attaches a flywheel in the lower limit section of the crankshaft 
arranged in the vertical direction, and grows into it through the link mechanism arranged under said 
flywheel. 
[0002] 

[Description of the Prior Art] In the outboard motor, the shift device is prepared in the propulsive engine 
which generates necessary driving force by rotation of a propeller. This shift device The level bevel gear 
bound to the drive shaft, and the perpendicular bevel gear of a pair before and after gearing to this level 
bevel gear and rotating a propeller shaft top freely to hard flow mutually. Enable spline fitting of the 
migration to shaft orientations to a propeller shaft, and it is constituted including the change speed pull-rod 
to which a propeller shaft, the shift clutch which rotates to a pair, and this shift clutch are moved on a 



propeller shaft. 

[0003] It **, and if the change speed pull-rod of the above-mentioned shift device is driven and a shift 
clutch is Switched to either of the perpendicular bevel gears of an order pair by shift actuation, the hand of 
cut of this shift clutch, the propeller shaft which rotates to a pair, and a propeller will be reversed, and a 
switch of order ** will be made. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, although constituted including the link mechanism 
by which the shift drive for driving a shift device to an outboard motor was formed, and this shift drive was 
formed in the upper limit of change speed pull-rod, if it was in the outboard motor which attaches the 
flywheel of a major diameter in the lower limit section of the crankshaft arranged especially in the vertical 
direction, and grows into it, there was a problem that where of cowling etc. enlarged a shift drive since it is 
necessary to avoid and prepare interference with a flywheel. 

[0005] This invention was made in view of the above-mentioned problem, and the place made into the 
purpose is to offer the shift drive of the outboard motor which can realize rational arrangement of a link 
mechanism and can attain small and miniaturization of an outboard motor. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to 
claim 1 is characterized by driving the shift device of the outboard motor which attaches a flywheel in the 
lower limit section of the crankshaft arranged in the vertical direction, and grows into it through the link 
mechanism arranged under said flywheel. 

[0007] Invention according to claim 2 is characterized by arranging at least one component part of said link 
mechanism along with the periphery of said flywheel in invention according to claim 1. 

[0008] In invention according to claim 3, it is characterized by arranging the link member which constitutes 
said link mechanism inside said flywheel by plane view in invention according to claim 1 or 2. 
[0009] In invention according to claim 1, 2, or 3, by moving the other end of the shift link where said link 
mechanism was bound to the shift shaft in the end along with a guide by the manual operation of a cable, 
invention according to claim 4 is constituted so that shift actuation may be performed, and it is 
characterized by arranging said guide along with the periphery of said flywheel. 

[0010] In invention according to claim 1, 2, or 3, by moving the other end of the shift arm with which said 
link mechanism was bound to the shift shaft in the end with an electric actuator through a rod, invention 
according to claim 5 is constituted so that shift actuation may be performed, and it is characterized by 
arranging said electric actuator and rod along with the periphery of said flywheel. 

[0011] Therefore, since the link mechanism which constitutes a shift drive is arranged in a flywheel lower 
part according to invention, this link mechanism cannot project greatly outside from the periphery of a 
flywheel, cowling can be constituted small, and small and miniaturization of the whole outboard motor can 
be attained. 
[0012] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on an 
accompanying drawing below. 

[0013] the side elevation which <gestalt 1 of operation> drawing 1 fractures some outboard motors, and is 
shown, and dra wing 2 — the same ship — the sectional side elevation of the outside machine lower part 
(propulsive engine part), and drawing 3 — the same ship — the side elevation of the outside section 
(engine part) on board, and drawing 4 — a part of direction of view A-A of drawing 3 — a fracture surface 
Fig. and drawing 5 are the perspective views of the link mechanism which constitutes the shift drive which 
the enlarged drawing of the direction of view B-B of drawing 3 and drawing 6 require for the C-C line 
expanded sectional view of drawing 4 , and drawing 7 requires for this invention. 

[0014] First, if the whole outboard motor 1 configuration is outlined based on drawing 1 , this outboard 
motor 1 is attached in stern plate 50a of a hull 50 with the clamp bracket 2, this rocks in the vertical 
direction centering on the tilt shaft 3, and the engine 5 is contained in the cowling 4 of the upper part. 
[0015] Moreover, the propulsive engine 6 is formed in the lower part of an outboard motor 1, and the 
propeller 10 grade bound to the edge of the shift device 9 which switches order **, and a propeller shaft 8 
is prepared by changing the direction and transmitting rotation of the drive shaft 7 which extends from said 
engine 5 perpendicularly to a lower part to this propulsive engine 6, and this drive shaft 7 to a propeller 
shaft 8. 

[0016] By the way, the change speed pull-rod 1 1 which constitutes said a part of shift device 9 ahead of 
the above-mentioned drive shaft 7 (method of the right of drawing 1 ) is allotted in the vertical direction in 



parallel with the drive shaft 7, it is the upper limit section of this change speed pull-rod 11, and the shift 
drive 20 concerning this invention is formed in the crevice of the exhaust guide 12. In addition, in drawin g 
1 H 1 3 is an AC dynamo and 1 4 is a starter motor. 

[001 7] Here, the detail of the configuration of said propulsive engine 6 is explained based on drawing 2 R> 
2. 

[0018] In drawing 2 , 15 is a lower case, bearing of the rotation of said propeller shaft 8 is made horizontally 
and free to this lower case 15 at the cross direction (longitudinal direction of drawing 2 ). and said propeller 
10 is bound to the back end section which extends from the lower case 15 of this propeller shaft 8 to back 
through the damper member 16. In addition, the flueway 17 of the shape of a cylinder which carries out 
opening toward back is formed in the interior of a propeller 10, and this flueway 1 7 is open for free passage 
to the flueway 18 formed in the lower case 15. 

[0019] On the other hand, the perpendicular bevel gears 21 and 22 of a pair before and after making 
bearing of the rotation free carry out phase opposite, and are allotted to the front end section periphery of 
a propeller shaft 8, bearing of the rotation of the periphery section of the perpendicular bevel gear 21 by 
the side of before is made free to a lower case 15 through the tapered-roller bearing 23, and bearing of the 
rotation of the periphery section of the perpendicular bevel gear 22 on the backside is made free by the 
ball bearing 25 held at the bearing housing 24. And to the perpendicular bevel gears 21 and 22, the level 
bevel gear 26 bound to the lower limit section of said drive shaft 7 has geared. In addition, the upper limit of 
the drive shaft 7 is connected with the crankshaft 27 (refer to drawing 3 ) of an engine 5. 
[0020] By the way, it is the front end periphery section of a propeller shaft 8, and spline fitting of the 
sliding of the shift clutch 28 is made free to the inside part of the perpendicular bevel gears 21 and 22 of 
an order pair in accordance with the propeller shaft 8 at the cross direction. 

[0021] Moreover, the plunger 29 is fitted in the cross direction free [ sliding ] at the core of the point of a 
propeller shaft 8, the pin 30 inserted in long hole 8a long to the cross direction installed through the 
propeller shaft 8 by this plunger 29 has inserted in in the direction of an axial right angle, and said shift 
clutch 28 is connected with the plunger 29 by the pin 30. 

[0022] Furthermore, eccentric pin 11a of the lower limit section of said change speed pull-rod 11 has 
inserted in the above-mentioned plunger 29, and a plunger 29 and the shift clutch 28 slide on a cross 
direction by rotation of change speed pull-rod 1 1 within limits to which a pin 30 moves the inside of long 
hole 8a. 

[0023] In addition, said shift device 9 is constituted by the change speed pull-rod 1 1 explained above, the 
perpendicular bevel gears 21 and 22, the level bevel gear 26, the shift clutch 28, and the plunger 29 grade. 
[0024] Although it **, the shift device 9 is driven with said shift drive 20 concerning this invention and 
order ** is switched, here explains the detail of the configuration of the shift device 20 based on drawing 3 
thru/or drawing 7 . 

[0025] As shown in drawing 3 , said engine 5 has the crankshaft 27 arranged in the vertical direction, and 
the flywheel 31 of a major diameter is bound to the lower limit section of this crankshaft 27. In addition, on 
the periphery of this flywheel 31, the gear 32 of the minor diameter bound to the output shaft of said 
starter motor 1 4 has geared. 

[0026] **(ing), the shift drive 20 concerning this invention is formed in the crevice of said exhaust guide 12 
of the lower part of a flywheel 31, and this has the link mechanism constituted by the free end of the shift 
arm 33 bound at a level with the upper limit of said change speed pull-rod 11, and this shift arm 33 
including the long shift link 35 where the end was connected by the pin 34. 

[0027] And the pin 36 is perpendicularly set up by the other end of the above-mentioned shift link 35, this 
pin 36 slides along with guide slot 37a formed in the guide 37 fixed to the exhaust guide 12, and the end of 
the remote control cable 38 which extends from a non-illustrated remote control unit is connected with the 
upper limit. 

[0028] The top face is fabricated in the shape of [ which carries out opening ] an ellipse box, and the 
above-mentioned guide 37 is arranged along with the periphery of said flywheel 31, as shown in drawin g 4 . 
And said long hole-like guide slot 37a is formed in the bottom wall of this guide 37, said pin 36 has inserted 
in this guide slot 37a, and bearing of the guide idler 39 rolled along with the inner circle wall of a guide 37 is 
carried out to the pars intermedia periphery of this pin 36. 

[0029] In addition, although a link mechanism is constituted by said shift arm 33 and shift link 35, and the 
guide 37, as shown in drawing 4 , the shift arm 33 and the shift link 35 are contained inside the periphery of 
a flywheel 31 by plane view. 

[0030] On the other hand, connecting fitting 40 is bound to the edge of said remote control cable 38, and a 



remote control cable 38 is connected with a pin 36 by inserting this connecting fitting 40 in the upper limit 
section of a pin 36. In addition, as shown in drawin g 6 , working-level month aperture 4a for attaching a 
remote control cable 38 in a pin 36 is formed in the flank of cowling 4, and this working-level month 
aperture 4a is closed by the lid 41 in which desorption is possible. Moreover, in drawing 4 , 42 is a bracket 
for fixing the remote control wire 38. 

[0031] By the way, as shown in drawing 3 , although the periphery section is attached in the base of a body 
of an engine 1 with two or more bolts 43 screwed from a lower part, said exhaust guide 12 Since the 
cooling water path 44 and the oil path 45 adjoin this exhaust guide 12 and it is formed, as shown in drawing 
4 , As shown in drawing 5 , the inside (inside of a bolt 43) of the periphery section is also bound tight with 
two or more bolts 46, and the seal nature of a connecting face with the engine 1 of this exhaust guide 12 is 
raised by this. 

[0032] It **, and if an engine 5 operates and the rotation drive of the crankshaft 27 of this is carried out, 
the drive shaft 7 connected with this crankshaft 27 will rotate to a crankshaft 27 and one. Then, rotation of 
this drive shaft 7 is transmitted to the perpendicular bevel gears 21 and 22 of an order pair through the 
level bevel gear 26, and both the perpendicular bevel gears 21 and 22 rotate it to hard flow mutually. 
[0033] By the way, the propeller 10 which rotation of the perpendicular bevel gear 22 was transmitted to 
the propeller shaft 8 through the shift clutch 28 when the shift clutch 28 shown in drawin g 2 when it is in 
the location which an outboard motor 1 is in an advance condition, and the shift arm 33 and the shift link 
35 show to drawing 7 as a continuous line engaged with the perpendicular bevel gear 22 on the backside, 
and was bound to this propeller shaft 8 and this rotates normally, and a hull 50 is made to move forward. 
[0034] Next, if a non-illustrated remote control unit is operated manually and a remote control cable 38 is 
lengthened in the direction of an arrow head of drawing 7 , in order for the end of the shift link 35 to move 
in this direction in order that a pin 36 may move along with guide slot 37a of a guide 37, and to rotate the 
shift arm 33 in the direction of an arrow head of drawing 7 to a chain-line location, change speed pull-rod 
1 1 is made to rotate only whenever [ isogonism ] by this direction. 

[0035] Then, the plunger 29 and the shift clutch 28 which are shown in drawing 2 are made to slide on the 
periphery of a propeller shaft 8 to the front (method of the right of drawing 2 ), and the shift clutch 28 
secedes from the perpendicular bevel gear gear 22 on the backside, and engages with the perpendicular 
bevel gear 21 by the side of before. Since both the perpendicular bevel gears 21 and 22 are rotating to hard 
flow mutually, it is transmitted to a propeller shaft 8 through the shift clutch 28, the propeller 10 bound to 
this propeller shaft 8 at this is reversed, and a hull 50 is made to go astern as mentioned above here to 
rotation of the perpendicular bevel gear 21 by the side of before. 

[0036] In the above, in the gestalt of this operation, since the guide 37 was arranged along with the 
periphery of a flywheel 31 as shown in drawin g 4 , the link mechanism of the shift drive 20 cannot project 
greatly outside from the periphery of a flywheel 31, cowling 4 can be constituted small, and small and 
miniaturization of the outboard motor 1 whole can be attained. 

[0037] The <gestalt 2 of operation>, next the gestalt 2 of operation of this invention are explained based on 
drawing 8 . In addition, drawing 8 is the same drawing as drawing 4 which shows the shift drive concerning 
the gestalt 2 of operation of this invention, and gives the same sign to the same element as this Fig. was 
shown in drawing 4 , and the explanation about them is omitted hereafter. 

[0038] In the gestalt of this operation, forward/backward moving of the shift drive 20 is carried out in the 
direction of an illustration arrow head with the electric actuator 47 and these actuators 47, such as a 
solenoid, the shift arm 33 and change speed pull-rod 1 1 are constituted including the rod 48 made to rotate 
in the direction of an illustration arrow head, and the actuator 47 and the rod 48 are arranged along with 
the periphery of a flywheel 31 like illustration. In addition, the electrical cable 49 is connected to the 
electric actuator 47. 

[0039] If it **, it energizes to the electric actuator 47 on the occasion of shift actuation and this is driven, 
in order for a rod 48 to carry out forward/backward moving in the direction of an illustration arrow head 
and to make the shift arm 33 and change speed pull-rod 1 1 rotate in the direction of an illustration arrow 
head, Although necessary pre-go-astern change-over actuation is made according to the same operation 
as the gestalt 1 of operation, since the actuator 47 and the rod 48 were arranged along with the periphery 
of a flywheel 31 as mentioned above, also in the gestalt of this operation, the same effectiveness as the 
gestalt 1 of operation is acquired. 
[0040] 

[Effect of the Invention] Since it was made to drive the shift device of the outboard motor which attaches 
a flywheel in the lower limit section of the crankshaft arranged in the vertical direction, and grows into it 



through the link mechanism arranged under said flywheel by the above explanation according to this 
invention so that clearly, the effectiveness that rational arrangement of a link mechanism can be realized 
and small* and miniaturization of an outboard motor can be attained is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation fracturing and showing some outboard motors. 

[Drawing 2] It is the sectional side elevation of the outboard motor lower part (propulsive engine part). 
[Drawing 3] It is the side elevation of the outboard motor upper part (engine part). 
[Drawing 4] a part of direction of view A-A of drawing 3 — it is a fracture surface Fig. 
[Drawing 5] It is the enlarged drawing of the direction of view B-B of drawing 3 . 
[Dra w ing 6 ] It is the C-C line expanded sectional view of drawing 4 . 

[Drawing 7] It is the perspective view of the link mechanism which constitutes the shift drive concerning 
the gestalt 1 of operation of this invention. 

[Drawing 8] It is the same drawing as drawing 4 which shows the shift drive concerning the gestalt 2 of 
operation of this invention. 
[Description of Notations] 

I Outboard Motor 
9 Shift Device 

I I Change Speed Pull-rod 
20 Shift Drive 

27 Crankshaft 
31 Flywheel 
33 Shift Arm 
35 Shift Link 

37 Guide 

38 Remote Control Cable (Cable) 

47 Electric Actuator 

48 Rod 
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